The gene expression profile of porcine alveolar macrophages infected with a highly pathogenic porcine reproductive and respiratory syndrome virus indicates overstimulation of the innate immune system by the virus.
Since the highly pathogenic porcine reproductive and respiratory syndrome virus (HP-PRRSV) variant emerged in 2006, it has caused death in more than 20 million pigs in China and other Southeast Asian countries, making it the most destructive swine pathogen currently in existence. To characterize the cellular responses to HP-PRRSV infection, the gene expression profile of porcine alveolar macrophage (PAM) cells, the primary target cells of PRRSV, was analyzed in HP-PRRSV-infected and uninfected PAMs by suppression subtractive hybridization. After confirmation by Southern blot, genes that were differentially expressed in the HP-PRRSV-infected and uninfected PAMs were sequenced and annotated. Genes that were upregulated mainly in HP-PRRSV-infected PAM cells were related to immunity and cell signaling. Among the differentially expressed genes, Mx1 and HSP70 protein expression was confirmed by western blotting, and IL-8 expression was confirmed by ELISA. In PAM cells isolated from HP-PRRSV-infected piglets, the differential expression of 21 genes, including IL-16, TGF-beta type 1 receptor, epidermal growth factor, MHC-I SLA, Toll-like receptor, hepatoma-derived growth factor, FTH1, and MHC-II SLA-DRB1, was confirmed by real-time PCR. To our knowledge, this is the first study to demonstrate differential gene expression between HP-PRRSV-infected and uninfected PAMs in vivo. The results indicate that HP-PRRSV infection excessively stimulates genes involved in the innate immune response, including proinflammatory cytokines and chemokines.